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ABSTRACT 
Macrobrachium rosenbergii post-larvae with an average weight of 6.26 t 
0.23 mg and an average length of 10.67 t 0.13 mm were fed with one of the five 
experimental diets having graded levels of lipid (5.0, 7.5, 10.0, 12.5 and 15.0%) 
to satiation two times a day to study their effect on growth, survival and 
feed utilisation. The highest weight gain was observed in post-larvae fed 
7.5% lipid, although there was no significant difference (p > 0.05) between 
groups fed 7.5 and 10.0% lipid. Similar effect was observed in the specific 
growth rate and protein efficiency ratio of post-larvae fed the diet with 7.5 
and 10.0% lipid. The lowest feed conversion ratio was obtained in post-
larvae fed the diet with 7.5% lipid. The survival rates of post-larvae fed on 
various levels of dietary lipid differed significantly (p < 0.05) after 15 days of 
rearing period. Significantly lower survival was observed in the diet with 
15.0% lipid level. Dietary lipid did not significantly affect prawn carcass 
protein, lipid and ash contents. Based on the data analysis (ANOVA - one 
way analysis), the dietary lipid requirement for 15 days of nursery rearing 
of Macrobrachium rosenbergii post-larvae was estimated to be 7.5 to 10.0% 
under experimental conditions in this study. 
Keywords: Macrobrachium rosenbergii, post-larvae, nursery rearing, 
formulated diets, lipid requirement 
INTRODUCTION 
Dietary lipid plays an important role 
not only as an energy source but also 
towards providing essential fatty acids 
(EFA), sterols and phospholipids necessary 
for growth and maintenance. Lipid is the 
second most important constituent after 
protein in a diet. EFA, sterols and 
phospholipids are carriers of lipid-soluble 
vitamins (A, D, E and K) and help in lipid 
transport. Also, lipid is an important factor  
in thd palatability of diet, and provides 
flavour and textural properties to the diet 
(New, 1987; Paulraj, 1995). Dietary lipids 
at optimum level give better growth, 
survival and feed utilisation among fishes 
and prawns. The desired level of lipid 
depends on the quantity and quality of 
dietary protein level, level of dietary energy 
and fatty acid requirements. New (1995) 
reported that fatty acid composition is more 
important than the total dietary lipid 
content. 
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For fishes and prawns, the source of 
lipid in the diet should provide all EFAs, as 
their deficiency causes poor growth, feed 
conversion, protein conversion and protein 
retention, delayed or incomplete 
metamorphosis, maturation, spawning and 
hatchability of eggs, and high mortality, 
particularly in larvae. The inclusion of 
lipid on the higher side than the optimum 
requirement in the diet also has negative 
effects such as oxidation. The products of 
lipid oxidation may react with other 
nutrients such as amino acids and vitamins, 
and reduce their biological availability and 
the shelf life of diet. Hence, the inclusion of 
lipid at optimum level in the diet is most 
essential. 
Prior to 1990, different lipid levels had 
been reported in commercial prawn feeds. 
New (1995) and Reddy (1997) reported that 
the freshwater prawn requires 6 to 8% 
dietary lipids. Biddle et al. (1977) and Das 
(1993) suggested that the total lipid content 
of the diet for Macrobrachium rosenbergii 
should not exceed 10%. New (1995) 
experimentally proved that a 6% inclusion 
level of 2:1 cod liver oil:corn oil mixture 
seemed optimal, while levels of 0, 10 and 
12% were found to cause lower growth. 
Behanan and Mathew (1995) stated that 
lipids in practical feeds for prawns range 
from 4 to 8%. D'Abramo (1998) pointed out 
that protein sparing maximized when the 
dietary lipid:carbohydrate ratio was 1:4. 
Hilton et al. (1984) stated that the 
information on the nutrient requirements 
of freshwater prawn has not advanced. Most  
of the studies are undertaken on sub-adult 
and adult-stages of M. rosenbergii (New, 
1995). However, there remains a big gap 
in the knowledge of their nutritional 
requirements at various growth stages. Das 
(1993) reported that information on feed, 
nutrition and nutritional requirements of 
commercially important carideans at their 
various growth stages is very limited. 
However, there is limited research on the 
nutritional requirements of the post-larvae 
of M. rosenbergii. The objective of the 
present study was to find out the effect of 
different levels of lipid on growth, survival 
and feed utilization of the post-larvae of M. 
rosenbergii. 
MATERIAL AND METHODS 
Five iso-nitrogenous diets (I to V) with 
varying lipid levels (5.0, 7.5, 10.0, 12.5 and 
15.0%) were prepared using a combination 
of different ingredients such as fish meal, 
Acetes spp., prawn shells, groundnut oil 
cake, wheat flour, rice bran, shark liver oil 
and poultry egg. Ingredients in each diet 
were adjusted so as to provide crude protein 
in the diet between 40 and 45% as the diets 
with this crude protein level result in better 
growth of post-larvae of M. rosenbergii 
(Indulkar and Belsare, 2001). Major protein 
contributing ingredients in the diets include 
fishmeal and Acetes spp. Shark liver oil 
was used as the main source of lipid. 
Percentage combinations of various 
ingredients in the diets and their proximate 
composition are shown in Table 1. 
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Table 1: 	 Composition of different diets having va 
weight) 
g lf: d levels (% dry 
Diet 
Ingredient I II III IV V 
Apid 
5.0 7.5 10.0 12.5 15.0 
Fish meal 20.0 20.0 20.0 20.0 20.0 
Prawn shell meal 25.0 20.0 20.0 20.0 20.0 
Acetes spp. meal 25.0 20.0 20.0 20.0 20.0 
Wheat flour 10.0 10.0 10.0 10.0 7.5 
Groundnut oil cake 10.0 10.0 10.0 7.5 7.5 
Rice bran 5.0 10.0 7.5 7.5 7.5 
Egg (wet weight) 5.0 10.0 10.0 10.0 10.0 
Shark liver oil 2.5 5.0 7.5 
Proximate composition: 
Moisture 6.5 5.8 7.2 6.8 7.0 
Crude protein 42.7 41.0 41.6 40.8 40.3 
Crude fat 5.3 7.3 9.4 12.7 14.7 
Crude ash 13.6 12.9 13.3 13.5 14.4 
Feed ingredients were milled into a 
fine powder, and mixed with feed additives 
and water to make a slurry. Then, the 
slurry was steamed for 15 to 20 minutes to 
form a paste. The paste was spread over a 
polythene sheet to form thin flakes (0.5 to 
1.0 mm thickness). The flakes were sun-
dried and were stored in polythene bags. 
Five-day old post-larvae (average weight 
6.26 ± 0.23 mg and average length 10.67 ± 
0.13 mm) of M. rosenbergii from the same 
brood, acclimatised to fresh water were 
used for the experiment. The feeding 
experiment was conducted in 201 of fresh 
water in 30-1 capacity plastic tubs. Post-
larvae were stocked at 20 individuals in  
each tub; thus, stocking density was 
maintained at one post-larva per litre 
(Graces and Heinen, 1993). Each 
treatment had three replicates. Two to 
three pieces of broken earthen tiles were 
kept in each tub to provide hiding space for 
post-larvae. The experimental post-larvae 
were fed at 15% of their initial body weight 
(Graces and Heinen, 1993). The daily feed 
was divided into two equal parts and 
administered twice a day, i.e., morning 
and evening. Cleaning of tubs, siphoning 
out of leftover feed and fecal matter as well 
as the change of 15 to 20% water in each 
tub were carried out every day. The water 
parameters such as temperature, dissolved 
oxygen and pH were recorded daily. The 
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temperature varied in the rage of 27.0 to 
28.5°C, pH in the range of 7.8 to 8.0 and 
dissolved oxygen in the range of 6.4 to 7.2 
mg 1-1 during the 15 days of rearing period. 
Proximate analyses of formulated diets 
and that of post-larvae before and after 
feeding trials were carried out using 
standard AOAC (1984) methods. 
At the end of experiment, the prawns 
from each tub were counted, and their 
weight and length measured individually. 
Percentage body weight gain, percentage 
body length gain, food conversion ratio, 
specific growth rate, protein efficiency ratio 
and survival were calculated using the 
following formulae: 
All experimental data were subjected 
to one-way analysis of variance to determine 
whether significant differences occurred 
among dietary treatments. Differences 
between mean values were assessed by 
Duncan's multiple range test. 
RESULTS AND DISCUSSION 
The results of the feeding experiment 
with test diets are given in Table 2. The 
percentage gains in weight of post-larvae 
fed on diets with 5.0, 7.5, 10.0, 12.5 and 
15.0% lipid levels were 356.72, 463.39, 
420.86, 332.96 and 306.99, respectively. 
(Final weight - Initial weight) x 100 
Gain in weight (%) 
Initial weight 
(Final length - Initial length) x 100 
Gain in length (%) 
Initial weight 
Specific growth rate (% d 4) = 	 100 [(In w2 - In w 1 )/t)) 
Food conversion ratio 
Protein efficiency ratio 
Survival (%) 
Initial mean weight (mg) 
Final mean weight (mg) 
Duration of the experiment (d) 
Feed given (dry weight) 
Weight gain (wet weight) 
Weight gain (wet weight) 
Protein intake (dry weight) 
Number of post-larvae survived x 100 
Number of post-larvae stocked 
Where, 	 W1 
W2 
t 
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The ANOVA showed significant difference 
(p < 0.05) in the percentage gain in weight 
of post-larvae. The percentage gain in 
weight of post-larvae fed on Diet-II (7.5% 
lipid) was significantly higher (463.39%). 
However, there were no significant 
differences among the percentage gains in 
weight of post-larvae fed on the diets I, IV 
and V, and II and III. The length-wise 
growth of post-larvae fed on different diets 
with varying lipid levels showed a similar 
trend as that of the weight-wise growth. 
The percentage gains in length were 41.58, 
58.45, 52.45, 34.64 and 34.49 in diets I, II, 
III, IV and V, respectively. The percentage 
gain in length of post-larvae fed on Diet-II 
(7.5% lipid) was significantly higher. 
However, there was no significant difference 
(LSD = 9.62) in percentage gain in length 
of post-larvae fed on diets I, IV and V, and 
II and III. 
Table 2: Growth and survival of post-larvae of Macrobrachiurn rosenbergii fed 
on diets with varying lipid levels 
Parameter Diet 
I II 
Average gain 
in weight (mg) 22.12a ±0.70 28.73b ±0.80 26.09b + 1.87 20.64b + 0B3 19.03a ± 1.41 
Average gain 
in length (mg) 4.44a ±0.10 6.24b ±0.20 5.60b ±0.35 3.70b ±0.36 3.68a±0.49 
Average (%) 
gain in weight 356.72a ± 11.33 463.39b± 12.96 420.86b ± 30.13 332.96b ±13.44 306.99a ±_22.80 
Average (%) 
gain in length 41.58a ± 0.79 58.45b ± 1.89 52.45b ± 3.25 34.64b ± 3.26 34.49a ±4.60 
Specific growth 
rate (% c14) 10.12a ± 0.17 11.52b ± 0.15 10.98b ± 0.39 9.76b ± 0.29 9.33a ± 0.38 
Food conversion 
ratio • 0.63a ±0.02 0.49b ± 0.01 0.54b + 0.04 0.64b ±0.03 0.74a ± 0.06 
Protein efficiency 
ratio 3.71a ± 0.12 5.02b ± 0.14 4.50b ± 0.32 3.63b ± 0.34 3.39 ± 0.31 
Survival (%) 86.67a ± 1.67 91.67b ±1.67 90.00b ± 0.00 86.67b ± 1.67 76.67a ± 4.40 
a, b, c: Valueb in a row with the same superscript do not differ (p > 0.05) 
±: Standard error of mean 
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The specific growth rate (SGR), protein 
efficiency ratio (PER), food conversion ratio 
(FCR) and survival of post-larvae fed on 
diets having different lipid levels from 5 to 
15% were significantly different (p < 0.05). 
SGR varied in the range of 9.33 to 11.52%. 
Significantly higher SGR (11.52%) was 
observed in the post-larvae fed on diet with 
7.5% lipid and the lowest (9.33%) was 
observed when fed on diet with 15% lipid. 
PER was observed to be 3.71, 5.02, 4.50, 
3.63 and 3.30 in diets with 5.0, 7.5, 10.0, 
12.5 and 15.0% lipid levels, respectively. 
FCR varied in the range of 0.49 to 0.74. 
Post-larvae of M. rosenbergii fed on Diet-II 
(7.5% lipid) and Diet-III (10.0% lipid) gave 
lower FCR than Diet-I (5.0% lipid), Diet-IV 
(12.5% lipid) and Diet-V (15.0% lipid). PER 
was found to decrease and FCR increase 
with increasing lipid levels (>10% lipid) in 
the diet. The survival of post-larvae after 
15 days of rearing varied in the range of 
76.67 to 91.67%. Significantly higher 
survival (91.67%) was observed with Diet-
II (7.5% lipid) and minimum (76.67%) with 
Diet-V (15.0% lipid). However, there was 
no significant difference in the survival of 
post-larvae fed on diets with 5.0, 7.5, 10.0 
and 12.5% lipid levels. 
The proximate body composition of post-
larvae after feeding with test diets is given 
in Table 3. Dietary lipid did not 
significantly affect prawn carcass protein, 
lipid and ash contents. The initial body 
composition of post-larvae and that after 
feeding with diets did not differ significantly 
(p > 0.05). 
From the results, it was observed that 
the growth in weight and length, FCR, 
PER, SGR and survival of the post-larvae 
of M. rosenbergii were better on diets with 
7.5 and 10.0% lipid compared to diets with 
5.0, 12.5 and 15.0% lipid levels. This shows 
that for nursery rearing of M. rosenbergii, 
diets with 7.5 to 10.0% dietary lipid are 
optimum. The results of the present 
experiment agree with the results reported 
by Hilton et al. (1984), Das (1993), Behanan 
and Mathew (1995), Reddy (1997) and 
D'Abramo (1998). They have reported that 
the freshwater prawn requires 6 to 10% 
dietary lipid, but the lipid source reported 
during these studies were different. In the 
present study, shark liver oil was used as 
the main lipid source. Hilton et al. (1984) 
also observed that excess dietary lipid (>10%) 
causes reduction in growth in the post- 
Table 3: Proximate composition (%) of Macrobrachium rosenbergii post-larvae 
fed on diets with different lipid levels during 15 days of rearing 
Proximate body composition 
Parameter Diet 
Initial I II III IV V 
Protein 60.1 ± 1.3 59.8 ± 1.9 62.4 ± 1.0 62.9 ± 0.8 60.5 ± 2.3 64.0 ± 1.2 
Lipid 8.0 ± 0.1 8.7 ± 0.7 8.5 ± 0.7 8.9 ± 0.4 9.2 ± 0.3 9.8 ± 0.3 
Ash 18.2 ± 0.5 20.4 ± 0.7 18.9 ± 0.9 19.3 ±0.3 20.1±0.7 20.4 ± 0.4 
Dry matter 28.9 ± 1.4 27.4 ± 0.6 27.9 ± 0.9 29.0 ± 1.1 26.5 ± 1.4 27.5 ± 1.9 
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larvae of M. rosenbergii. Similar 
observations were made during the present 
experiment also. 
From the results, it can be concluded 
that 7.5 to 10.0% crude lipid level of diet 
using poultry egg and shark liver oil as the 
main sources of lipid along with 40 to 45% 
protein content is the best diet for 
increasing the growth and survival rates, 
and for obtaining a better feed conversion 
ratio for the nursery rearing of the post-
larvae of M. rosenbergii. 
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